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(54) Screw for fibrous material 

(57) The thread (15) of a wood or the like screw has 
pairs of V-shaped recesses (22, 23) in the edge of a 
selected intermediate length of the thread (17). Each 
pair defines a W-shaped cutout (19, 20, 11). The cut- 
outs (19-21) extend into only a part of radial width of the 
thread (15). There are three cutouts (19-21) at each 
convolute (1 7) of the intermediate length. Depending on 
the length of the shank of the screw, there are three to 
five convolutes (17). The thread sections (16) at the tip 
(11) and at the head (13) of the screw are smooth. Each 
cutout defines a cutting tooth (24) which facilitates the 
driving of the screw into the workpiece. The recesses 
(22, 23) provide cavities for fibrous debris generated by 
the respective tooth (24). When the screw is in place, 
the teeth (24) are resiliently pressed axially toward the 
thread produced in the workpiece to reduce the loosen- 
ing tendency of the installed screw. 
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Description 

[0001] This invention relates to woodscrews as 
described in the preamble of claim 1. 
[0002] Most of the known wood screws are provided 5 
with a smooth, continuous thread. This arrangement is 
satisfactory where the density of the workpiece of 
fibrous material is relatively low or where a pilot hole is 
provided. However, when the wood, fibrous board or the 
like fibrous material is relatively dense, a high torque 10 
may be required to drive the screw fully into the work- 
piece. It is not uncommon, particularly with the use of a 
power screwdriver, that the screw breaks during the 
installation. 

[0003] PCT Publication WO 98/44268 published Octo- is 
ber 8, 1 998 describes the structure of a wood screw the 
purpose of which is to facilitate the driving of the screw 
into hard wood. The thread of the screw is provided with 
a number of V-shaped notches. It is described as 
essential that the notches begin at the point of the 20 
screw. The disclosed thread with V-shaped notches 
thus extends over the entire length of the shank of the 
screw. UK Patent Specification 1,120,991 describes a 
wood screw wherein the thread on the shank is pro- 
vided with grooves extending helically for substantially 25 
the full length of the threaded portion. Thus the thread is 
transformed into a number of radially outwardly project- 
ing protuberances. 

[0004] The drawback of the screws described in the 
two patent specifications is in that they substantially 30 
weaken the overall torque strength of the screw and are 
thus prone to breakage particularly when used with a 
power screwdriver. Also, the cutouts, particularly at the 
tip of the screw, do not provide sufficient space for 
debris formed by the cutting edge of the respective cut- 35 
out. 

[0005] It is an object of the invention to facilitate the 
installation of screws in a fibrous- workpiece such as a 
wood workpiece by reducing the force required to drive 
the screw into the workpiece, retaining a good torque 40 
strength of the screw and avoiding the tendency of self- 
loosening of the installed screw. 
[0006] This object is attained by a screw having the 
features of the characterizing clauses of claim 1 . Fur- 
ther features of the present invention are apparent from 45 
the characterizing clauses of the remaining dependent 
claims. 

[0007] The screw of the present invention is intended 
mainly for woodscrews or the like having the length of 
about one inch or more. The screw of the invention has so 
the advantage of a reduced resistance to the driving 
force when the screw is driven into a workpiece. It has 
been found that the invention achieves reduction of the 
torque required by about 30% over known woodscrews. 
This reduces and in many cases eliminates the occur- 55 
fence of breakages of the shanks of power driven 
screws of the present invention. While the drive-in 
torque stress is reduced, once the screw is in place, it 



does not have the tendency to become loose. 
[0008] The invention will now be described by way of 
a preferred and exemplary embodiments, with reference 
to the accompanying diagrammatic, not-to-scale draw- 
ings. 

Figure 1 is a side view of a screw of the 

present invention; 

Figure 2 is a diagrammatic sectional view 

taken along a section line INI of 
Fig. 1 and showing one turn or 
convolute of the thread in a flat- 
tened-out condition to indicate 
the preferred distribution of the 
cutouts and their depth; 

Figures 3, 4 and 5 are partial views corresponding 
to Fig. 2 and showing the geome- 
try of the cutout of further exem- 
plary embodiments; and 

Figure 6 is a perspective view of a yet 

another embodiment of the 
present invention. 

[0009] The screw of Fig. 1 is integrally formed and 
comprises a cylindric shank portion 10 merging, at a 
first end, into a tapering tip portion 1 1 . The opposite, 
second end of the shank portion 1 0 merges with a head 
end portion 12. The head end portion may have a grad- 
ually increased diameter to provide a smooth transition 
to a head 13, for instance, a frustoconical transitional 
section 14. A helical thread 15 extends from the tape 
13. Reference number 25 designates the direction of 
turning the screw to drive same into a workpiece. 
[001 0] The embodiment shown is a screw having the 
length of about 250mm. The recommended minimum 
length of the shank to fully benefit from the present 
invention is 30mm (1 Vi "). The embodiment of the 
shank 10 shown has a total of ten convolutes or turns. 
Proceeding from the tip 1 1 , there is a first thread portion 
having about two turns 1 6 which are continuous and are 
devoid of the cutouts. The next, intermediate, limited 
thread portion includes, in the embodiment shown, 
about five turns 17 and, finally, near the head end por- 
tion 1 2, there are about three turns 1 8 of the third thread 
portion. 

[001 1 ] Each turn 1 7 of the limited portion is provided 
with radially inwardly directed cutouts (Fig. 2) 19, 20, 
21. The cutouts of the first embodiment, which is pre- 
ferred, will now be described in greater detail by 
describing, for the sake of simplicity, only one cutout 19 
with reference to Fig. 2, it being understood that it is pre- 
ferred, but not absolutely vital, that the remaining cut- 
outs be of a generally identical shape. 
[0012] The recommended minimum length of the 
shank of the screw to fully benefit from the present 
invention is about 30mm. From the standpoint of tor- 
sional strength of the screw of the present invention, the 
number of threads 17, of the limited, intermediate por- 
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tion is preferably selected in dependence on the overall 
length of the stem of the screw. For instance, screws 
with shanks 30mm (1 V4 ") to 140mm long, should have 
about 3 turns of threads 17 with the cutouts. Those with 
shank length of about 150 to about 240mm are prefera- 
bly provided with four turns of threads 1 7 and those over 
250mm preferably have 5 turns of threads 17. As men- 
tioned above, the threads 1 7 have each three cutouts 
19-21 at an equidistant arcuate spacing. 
[0013] The cutouts 19, 20, 21 are spaced from each 
other at an angle p of about 120° which provides three 
cutouts per each convolute 17. Each cutout, is com- 
prised of a pair of closely spaced V-shaped or triangu- 
lar, radially inwardly narrowing cutout sections 22, 23 
whereby the cutout 19 has the general configuration of 
the letter W, defining a central tooth 24 between the cut- 
out sections 22, 23. It can be seen from the drawings 
that the radial depth of each cutout 19, 20, 21 is smaller 
than the width of the thread at the turn 1 7. 
[0014] When viewed from the standpoint of direction 
25 of rotation driving the screw into a workpiece, the 
cutout section 22 is a front cutout section and the cutout 
section 23 is a rear cutout section -The cutout sections 
22, 23 of the embodiment in Fig. 2 are so arranged and 
disposed that the tooth 24 has the shape of a trapezoid. 
The front cutout section 22 has a forward edge 26 and a 
back edge 27. Similarly, the rear cutout section 23 has a 
forward edge 28 and a back edge 29. 
[001 5] The back edge 27 def Irtfes a cutting edge of the 
tooth 24 and the forward edge 28 of the rear cutout sec- 
tion 23 defines a trailing edge of the tooth 24. The cutout 
sections 22, 23 of each cutout define a void before and 
after the tooth 24, for debris generated by the tooth of 
the same cutout 19 or of the preceding cutout 21 . 
[0016] Fig. 2 shows that the combined width of the 
three cutouts 19-21 measured peripherally at the crest 
of the thread 17 is about one-third of the circumference 
of one convolute of the thread: in Figs. 3 - 5, the width is 
smaller. 

[0017] In the embodiment of Fig. 2, each cutout sec- 
tion 22, 23 is so disposed that the angle a between the 
forward edge 26, 28 and the-back edge 27, 29 is about 
90°. This relationship is not present in further embodi- 
ments as will now be described with reference to Figs. 3 
- 5 where the same reference numbers have been used 
to designate the corresponding elements of the screw. 
[0018] Turning to Fig. 3, the angle between the for- 
ward edge 26 and the back edge 27 (corresponding to 
angle a in Fig. 2) is an acute angle. The disposition of 
the edges 26 and 27 is such that the cutting edge 27 of 
the tooth 24, is on a line 30 tangent to a first reference 
circle 31 concentric with the axis of the shank portion 
10. The edge 26, however, is on a line 32 tangent to a 
second reference circle 33. The diameter of the refer- 
ence circle 31 is smaller than that of the reference circle 
33. Accordingly, the cutting edge 27 in Fig. 3 is radially 
steeper with respect to the centre of the shank portion 
10 than in Fig. 2. The rear cutout section 23 is a mirror 



image of the front cutout section 22. 
[0019] The radial steepness of the cutting edge 27 
increases with the reduction of the diameter of the refer- 
ence circle 31 and decreases with the enlargement of 

5 such diameter. Thus, the maximum radial steepness is 
the steepness where the diameter of the first reference 
circle is zero, i.e. it is the centre of the shank. 
[0020] The overall peripheral width of this embodiment 
is substantially smaller than about one-third of the cir- 

w cumference of one turn 17 of the thread, to provide a 
good pullout resistance while retaining the advantage of 
having two voids for the debris made by the tooth 24. 
[0021 ] In the embodiment of Fig. 4, the cutout sections 
22, 23 are not mirror images of each other as in Figs. 2 

15 and 3. Instead, they are identical with each other. The 
line 30 of the cutting edge 27 of the tooth 24 displays a 
maximum degree of radial steepness since the line 30 
passes through the centre (31) of the shank portion 10. 
In other words, the reference circle 30 has a zero diam- 

20 eter and is the centre of the shank. Thus, the cutting 
edge 27 extends exactly radially. On the other hand, the 
forward edge 26 of the recess 22 is tangent to the sec- 
ond reference circle 33. The forward and the back 
edges 28, 29 of the rear cutout section 23 are arranged 

25 in the same order as the edges 26, 27 of the front cutout 
section 22. Thus, the line 34 of the forward edge 28 of 
the cutout section 23 is a tangent to the reference circle 
33, while the back edge is radial. The angle, corre- 
sponding to angle a of Fig. 2, of both V-shaped 

30 recesses of Fig. 4 is an acute angle, in the embodiment 
shown, about 45°. This embodiment presents a further 
reduction of the peripheral width of the cutout 19. 
[0022] The embodiment of Fig. 5 is similar to that of 
Fig. 4 with respect to the angles of the forward and back 

35 edges 26, 27, 28, 29 but the overall width of the tooth 24 
and if the overall cutout 19 is smaller. This results in a 
triangular shape of the tooth 24 and in a smaller overall 
width of the cutout 19. While the drawings show that the 
combined width of the cutouts 19-21 is about one third 

40 or less of the overall periphery of the crest of the thread 
in one convolute 1 7. The width of the embodiment of 
Fig. 5 is the smallest of those shown while sufficient 
space is provided for fibrous debris. 
[0023] Fig. 6 shows that the self-tapping screw of the 

45 present invention can advantageously be combined 
with a self -countersinking feature. 
[0024] The embodiment shown presents a self-tap- 
ping and self-countersinking screw 40 being a head 41 
and a threaded shank 42. The head 41 has an inverted- 

so conical underside 43. There is a plurality of generally tri- 
angular recesses 44. 

[0025] Each recess 44 comprises, from the standpoint 
of the direction 45 of rotation driving the screw into a 
workpiece, a trailing wall 46 and a leading boundary 47. 
55 The trailing wail 46 forms a cutting edge 48 at the 
merger of the trailing wall 46 with the underside 43. 
[0026] In the embodiment of Fig. 6. the leading bound- 
ary 47 is an obtuse angled corner between a flat, planar 
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bottom wall 49 and the underside 43. The bottom wall 
49 merges, at the trailing end of the recess 44, with a 
bottom corner 50 where the bottom wall 49 adjoins the 
trailing wall 46. The trailing wall 46 increases in height in 
the direction towards the top of the head 41. In other 
words, the inclination of the bottom wall 49 is such that 
the depth of the recess 45 and thus its volume is at a 
maximum at the part near the periphery the top of the 
head 41 . 

[0027] The leading boundary 47 and the cutting edge 
48 converge with each other in the direction toward the 
of the screw 40. The leading boundary and the cutting 
edge 48 of each recess 44 are preferably straight. They 
do not in fact intersect each other at their lower ends. 
The overall contour of the recess 45 can nevertheless 
be referred to as being "generally" triangular. 
[0028] The generally triangular contour of each recess 
44 is enclosed by a generally planar upper boundary 
wall 51 which extends between upper ends of the trail- 
ing wall 46 and of the leading boundary 47 in a circum- 
ferential direction and is generally radial with respect to 
the axis of the screw 40. The walls 51 of all recesses 44 
are coplanar with one another. 

[0029] The upper boundary wall 51 merges wfth the 
obtuse angled edge of the leading boundary 47, and 
has a zero width the merger. On the contrary, at the trail- 
ing wall 46, the radial width of the boundary wall 51 is 
higher due to the inclination of the planar bottom wall 
49. The bottom wall 49 slopes into the respective recess 
44 in the direction from the leading boundary 47 to the 

« corner between the trailing wall 46 and the upper 
boundary wall 51 . Thus, the depth of the recess 44 is at 
a maximum at the corner of the walls 51 and 46. A 
tapered intermediate portion 52 is formed between the 
head 41 and the threaded shank 42. 
[0030] As in the previously described embodiments, a 
helical thread 53 extends from the tapering tip 54 to a 
point 55 which may be axially spaced from the head 41 . 
[0031 ] The embodiment shown has a total of ten con- 
volutes or turns. Proceeding from the tip 54, there is a 
first thread portion having about three turns which are 

* devoid of any cutouts. The next, second or intermediate 
thread portion which is provided with W-shaped cutouts 
56, includes about four to five turns. The geometry and 
density of the cutouts is generally the same as 
described above. Finally, near the head 41, there are 
about three turns of a smooth thread. 

Claims 

1. A screw for use in fibrous material such as wood, 
comprising 

(a) a shank (10, 42) having a first end defining 
a pointed tip (1 1 , 54), an opposed second end 
and a thread (15, 53) extending over at least a 
portion of the overall axial length of the shank 
(10, 42); 



(b) a portion (17) of an overall length of the 
thread (15, 53) being provided with a system of 
radially inwardly directed cutouts (19, 20, 21, 
56) disposed at a predetermined spacing from 

5 each other; 

characterized in that 

(c) said system (17) of cutouts is comprised of 
a plurality of generally W-shaped cutouts (19, 
20, 21 , 56) each defining a central tooth (24). 

w 

2. The screw according to claim 1, characterized in 
that said portion (1 7) of the thread (1 5, 53) is axially 
spaced from the first end (11, 54) of the shank (10. 
42) such that a number of convolutes (16) of the 

is thread at the tip (1 1) of the screw are devoid of said 
cutouts. 

3. The screw according to claim 1 or claim 2 charac- 
terized in that said portion (17) of the thread (15, 

20 53) is an intermediate portion (1 7), said thread (15, 
53) further including a number of thread convolutes 
(18) devoid of said cutouts and disposed between 
said intermediate portion (17) and the second end 
of the shank (10, 42). 

25 

4. The screw according to any one of claims 1 - 3 
wherein the length of the shank (10, 42) is at least 
about 30mm, characterized in that said intermedi- 
ate portion (17) encompasses about five convo- 

30 lutes (17) of the thread (15, 53). 

5. The screw of any one of claims 1 - 4, wherein the 
length of the shank is at least about 30mm, charac- 
terized in that said first end (1 1 , 54) includes about 

35 two convolutes (16) of the thread (1 5, 53) devoid of 
the cutouts (19 -21; 56). 

6. TTie screw of any one of claims 1 - 5 wherein the 
shank (10, 42) is at least about 30mm long, charac- 

40 terized in that there are about three cutouts (19, 
20, 21 ; 56) per one convolute of the intermediate 
portion. 

7. The screw according to any one of claims 1 - 6 
45 characterized in that the combined width of said 

cutouts (19. 20. 21) of one convolute (17), meas- 
ured peripherally at a crest portion of the thread 
(15, 53) is about one-third or less of the overall 
periphery of the convolute (17). 

50 

8. The screw according to any one of claims 1 -7 char- 
acterized in that the cutout sections (22, 23) form- 
ing the W-shaped cutouts are of a triangular 
contour wherein a radially inner angle (a) is a right 

55 angle. 

9. The screw according to claim 8, characterized in 
that the contour of the tooth (24) is generally trape- 
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zoidal. 

10. The screw according to claim 8 or claim 9, charac- 
terized in that said radially inner angle is an acute 
angle (a). 5 

11. The screw according to any one preceding claims, 
characterized in that the cutting edge (27) of the 
central tooth (24) is disposed on radial line (30) rel- 
ative to the centre (31) of the screw. 

12. The screw according to any one of claims 1-11 
characterized in that the radial depth of each cut- 
out (19-21; 56) is smaller than the width of the 
thread (15; 53) at the cutout (19 - 21 ; 56). 

13. The screw according to claim 1, comprising a head 
(41) at said second end portion, said head including 
an inversely frustoconical underside (43), a plurality 
of generally triangular recesses (44) in said under- 
side (43), said recesses having straight sides (47, 
48, 51) each recess (44) comprising from the 
standpoint of a direction (45) of driving rotation of 
the screw (40) into a workpiece, a generally planar 
trailing wall (46) forming a linear cutting edge (48) 
coincident with said frusto-conical underside (43), 
each said recess (44) further including a leading 
boundary (47) convergent with said cutting edge 

1 (48) in the direction along said underside and 
towards the axis of the screw (40), a generally pla- 
nar upper boundary wall (51) extending between 
upper ends of said trailing wall (46) and said lead- 
ing boundary (47) in a circumferential direction and 
disposed at a spacing from the top of the head (41) 
along said frusto-conical underside (43); and a flat, 
generally triangular bottom (49), characterized in 
that the portion of the thread (53) provided with the 
cutouts is axially spaced from the tip (54) such that 
a number of convolutes of the thread at the tip (11) 
of the screw are devoid of said cutouts (56). 

14. The screw according to claim 13, characterized in 
that said portion of the thread (53) provided with 
the cutouts (56) is an intermediate portion, said 
thread (53) further including a number of thread 
convolutes devoid of said cutouts and disposed 
between said intermediate portion and the head 
(41) of the screw. 

15. The screw according to any one of the preceding 
claims, characterized in that where the overall 
length of the shank is from about 30mm to about 
140mm, the number of the convolutes (17) of the 
intermediate portion is about 3. 

16. The screw according to any one of claims 1-14, 
characterized in that where the overall length of 
the shank is from about 150mm to about 240mm, 



the number of the convolutes (17) of the intermedi- 
ate portion is about 4. 

17. The screw according to any one of claims 1-14, 
characterized in that where the overall length of 
the shank is over about 250mm, the number of the 
convolutes (17) of the intermediate portion is about 
5. 
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